A hydrindenone in rings C and D of YW3699 was synthesized starting from (-)-isocarvone. The stereochemical requirement in this ring was successfully achieved by Eschenmoser-Claisen rearrangement followed by alkylation and the aldol reaction to afford the desired hydrindenone, which can be used for further elaboration of YW3699.
The retro synthesis of YW3699 (1) is shown in Scheme 1. In this we need aldehyde 6 or its precursor alcohol 7 for Shapiro coupling with hydrazone 5. This bicyclic compound can be prepared from diketone 8 by aldol condensation. The diketone 8 may be derived from isovcarvone by acylation and alkylation using the Claisen rearrangement. Below are the details of the synthesis of alcohol 7 from isocarvone (10) [4] . (-)-Isocarvone (10) has been synthesized starting from (-)-carvone (11) [5] . We prepared compound 10 mostly according to the published method in nine steps, as outlined in Scheme 2 [5] . The yields were good to fair except in the step from 12 to 13. This step was attempted repeatedly to optimize the yield; however, this condition was the best and the yield was 50% at most. (-)-carvone (11) Scheme 2: Synthesis of (-)-isocarvone from (-)-carvone.
(-)-Isocarvone (10) was acylated with methyl cyanoformate (LDA) to give methyl ester 20 in 65% yield. The configuration was determined by NOE to be trans, as desired. Then, reduction with LiAlH 4 gave two diastereoisomes (4:1), which were separated by silica gel column chromatography. Use of a bulkier reagent DIBAL afforded undesired -alcohol. The desired trans alcohol was the major diastereoisomer and the stereochemistry was determined by the coupling constant of the oxymethine proton. The primary alcohol was protected as a TBDPS ether 22. Compound 22 was first subjected to the Johnson-Claisen rearrangement conditions with triethyl orthoacetate using a microwave, as shown in Table 1 [6]. The desired ethyl ester 23 was obtained only in 19% yield. The use of either pivaric acid or benzoic acid did not give good results. The low yield is attributed to the formation of elimination product 24. This is produced by acid-catalyzed elimination of water; therefore, acidic conditions are not preferred in this conversion.
The Irland-Johnson-Claisen conditions were attempted next [7] . The corresponding acetate was prepared and its enolate was prepared (LDA) for rearrangement; however, the corresponding acetate was recovered and no product was obtained. We next attempted the Eschenmoser-Claisen rearrangement [8] .
When alcohol 22 was heated with N,N-dimethyacetoamide dimethylacetal in p-xylene under reflux for 3 days, the desired product 25 was obtained in 30% yield; therefore, the reaction was performed in a sealed tube with DMF as a solvent under microwave irradiation for 3 h. Compound 25 was obtained in 70% yield. The stereochemistry was established by NOESY between the tertiary methyl group and the methine proton, as shown in Table 2 . This is the neutral condition and therefore elimination disrupted, giving a better yield. Amide 25 was converted to iodo lactone 26 by treatment with iodine in THF-H 2 O (1:1) in 93% yield [9] . Iodine was eliminated by radical reduction (nBu 3 SnH, AIBN) to afford lactone 27 in 99% yield [9] . When lactone 27 was reduced by LiAlH 4 at 0˚C, diol 28 was obtained in only 54% yield. Diol 28 was easily converted to lactone 27 by TPAP oxidation in 99% yield [10] , while the same reduction at -78˚C afforded lactol 29 in 90% yield, along with diol 28 in 10% yield. Although compound 29 was a single isomer, the configuration was not determined. The four-carbon unit was next introduced to lactol 29 by the Grignard reaction to afford diol 30.
Dess-Martin periodinane oxidation [11] of diol 30 gave intramolecularly cyclized acetal 31 in 87% yield. This means that oxidation of the hydroxy group in the cyclohexane ring is faster than that in the side chain; therefore, compound 31 was subjected to the Jones reaction in acetone for 8 h to give diketone 32 in 64% yield. The aldol reaction induced by potassium t-butoxide proceeded to give bicyclic enone 33 in 50% yield. This low yield may be due to deprotection of the silyl group during the reaction or work up. Finally, diketone 32 was deprotected with TBAF to alcohol 34 in 90% yield, followed by the base-catalyzed (KOH in MeOH) aldol reaction to afford the desired enone 7 in 70% yield ([] D +26.5). We succeeded in constructing the CD ring counterpart of YW3699, a hydrindenone 7, in a chiral form. Optically active (-)-isocarvone was not commercially available and was prepared from (-)-carvone in nine steps. Introduction of the tertiary methyl group at the ring junction was successfully accomplished by the Eschenmoser-Claisen rearrangement. Several step conversions, including the Grignard and aldol reactions, completed the synthesis of an optically active compound corresponding to rings C and D of YW3699. We intend to perform the Shapiro reaction using the hydrazone and the corresponding aldehyde in the near future.
Experimental
General: All reactions were carried out under an argon atmosphere. Anhydrous solvents were purchased from Kanto Chemical Co., Inc.
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Reagents were purchased of the highest commercial quality and used without further purification. The IR spectra were measured on a JASCO FT/IR 500 spectrophotometer. Mass spectra, including high-resolution spectra, were recorded on a JEOL JMS-700 MStation. 1 
